Specific antibody to the thyrotropin receptor identifies multiple receptor forms in membranes of cells transfected with wild-type receptor complementary deoxyribonucleic acid: characterization of their relevance to receptor synthesis, processing, structure, and function.
An antibody to a peptide of the TSH receptor, residues 352-366 which are not present in gonadotropin receptors, specifically identifies three major forms of the receptor on Western blots of detergent-solubilized membrane preparations from Cos-7 cells transfected with full-length rat and human TSH receptor cDNA: 230, 180, and 95-100 kilodaltons (kDa), based on simultaneously run protein standards. The 95- to 100-kDa protein is absent in cells transfected with a mutant receptor with no signal peptide and is sensitive to endoglycosidase-F. Its size is consistent with the sum of amino acids predicted from its cDNA sequence (84 kDa after subtracting the signal peptide) plus its carbohydrate content (14 kDa estimated from glycosylation mutants). It alone is absent in two deletion mutants that have lost TSH binding and activity after transfection: M1 missing residues 37-121 and M2 missing residues 110-307. It, thus, appears to be the processed glycosylated functional receptor on the cell surface. The 230-kDa protein is a nonprocessed form of the receptor, as evidenced by its insensitivity to endoglycosidase-F and its continued presence in cells transfected with a mutant receptor with no signal peptide. It is the primary form identified in rat FRTL-5 thyroid cells that have a functioning TSH receptor; it is not present in rat FRT thyroid cells with no functioning TSH receptor or receptor RNA. It appears, therefore, to be a early synthetic form of the functional TSH receptor. The 180-kDa protein is endoglycosidase-F sensitive and appears to be a processed intermediate between the 230-kDa early synthetic form and the 95- to 100-kDa functional receptor, rather than a dimer of the latter. Thus, with decreases in size appropriate to a receptor monomer, it remains present in membranes from the M1 and M2 deletion mutants that contain the 230-kDa protein but are missing the 95- to 100-kDa receptor form in association with lost TSH binding and activity after transfection. Minor receptor forms (54 kDa in rat receptor transfectants, 54 and 48 kDa in human receptor transfectants) appear to be degraded forms of the processed and glycosylated 95- to 100-kDa receptor. The presence or absence of reducing agents in the detergent solubilization mixture does not change the pattern or amount of the receptor forms recognized by the antibody, including the 54-kDa form; however, boiling does.(ABSTRACT TRUNCATED AT 400 WORDS)